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Integration of different kinds of biological networks, is within the holistic approach of Systems 
Biology. However, looking at metabolic networks only, one already finds a separation between 
dynamic [2] and steady-state [3] models of metabolism. This work reviews the differences between 
both modeling approaches and explores the gap between them. Common properties of both kind of 
models are studied in detail, using as case study the central carbon metabolism of E. coli. Steady-
state models are underdetermined and define a space of possible solutions, the so-called flux cone 
[4]. On the other hand, the kinetic properties of dynamic models define a specific flux distribution 
inside this space of solutions. We explore how this particular solution changes in function of initial 
conditions and the different kinetic parameters. Due to changes in experimental conditions and 
experimental measurement error, these parameters can vary in a wide range, changing the flux 
distribution around its original value within a kinetically feasible solution space. We perform Monte 
Carlo sampling [5] to analyze the solution space of both the dynamic and steady-state models. We 
estimate the volume of the kinetically feasible solution space under different restrictions and find it 
to be considerably smaller than the volume of the steady-state flux cone. -rherefore, it is possible to 
cope with the lack and uncertainty in experimental data by defining refined solution spaces that can 
be used in constraint-based methods [1] such as Flux Balance Analysis. 
References 
1. SA Becker, A.M. Feist, M.L. Mo, G. Hannum, B.(ll. Palsson, and MoJ. Herrgard. Quantitative prediction of cellular 
metabolism with constraint-based models: the COBRA Toolbox. Nature Protocols, 2(3):727-738, 2007. 
2. C. Chassagnole, N. Noisommit-Rizzi, J.W. Schmid, K. Mauch, and M. Reuss. Dynamic modeling of the central carbon 
metabolism of Escherichia coli. Biotechnology and Bioengineering, 79(1):53-73, 2002. 
3. A.M. Feist, C.S. Henry, J.L. Reed, M. Krummenacker, A.R. Joyce, P.O. Karp, U. Broadbelt, V. Hatzimanikatis, and B.(ll. 
Palsson. A genome-scale metabolic reconstruction for Escherichia coli K-12 MG1655 that accounts for 1260 ORFs and 
thermodynamic information. Molecular systems biology, 3(1), 2007. 
4. B.D. Palsson. Systems Biology: Properties of Reconstructed Networks. Cambridge University Press New York, NY, USA, 
2006. 
5. S.J. Wi back, I. Famili, H.J. Greenberg, and B.(ll. Palsson. Monte Carlo sampling can be used to determine the size and 
shape of the steady-state flux space. Journal of theoretical biology, 228(4):437-447, 2004. 
44 
